o 


XI  B  RARY 

OF  THL 

UNIVERSITY 

OF    ILLINOIS 

590.5 
FI 

v.  37-38 


BIOUNi 


Latest  Date  stamped  below 


L161— O-1096 


A  Recently  Discovered  Phlegethontia 

from  Illinois 

William  D.  Turnbull 
Preparator,  Department  of  Geology 

AND 

Priscilla  F.  Turnbull 

Among  the  rarest  of  vertebrate  fossils  are  tetrapods  from  the 
Pennsylvanian  Carbondale  Formation  of  Illinois.  Only  a  score  of 
specimens  have  been  reported  since  Mr.  Joseph  Evans  first  collected 
at  the  famous  nodule  locality  on  Mazon  Creek  in  eastern  Grundy 
County  nearly  a  century  ago  (Cope,  1866;  Moodie,  1916;  Romer, 
1930;  Olson,  1946;  Gregory,  1950).  About  25  years  ago  extensive 
strip-mining  operations  for  coal  were  begun  in  the  Wilmington- 
Braidwood  area  a  few  miles  east  of  the  Mazon  Creek  exposures. 
There  has  been  considerable  concentration  of  collecting  effort  on 
the  most  productive  (paleontologically)  of  these  mine  dump  heaps, 
located  from  six  to  eight  miles  east  of  the  "classic"  Mazon  Creek 
locality,  but  no  fossil  tetrapod  remains  had  been  reported  from  the 
strip  mine  dumps  until  the  discovery  of  the  specimen  discussed 
below. 

The  specimen  is  preserved  in  the  two  halves  of  a  concretion- 
ary nodule,  which  had  weathered  open  along  a  plane  of  weakness. 
The  halves  were  found  lying  side  by  side  on  the  slope  of  a  dump  by 
the  junior  author  in  March,  1953.  Preservation  of  the  skeleton  is 
generally  good,  though  exposure  has  damaged  certain  of  the  more 
delicate  structures. 

The  specimen  is  referred  to  Phlegethontia  mazonensis  Gregory. 
A  number  of  characters  are  observed  in  this  individual  that  are  not 
apparent  in  the  type.  Aside  from  these,  we  believe  that  the  im- 
portance of  the  first  tetrapod  discovery  in  so  well  known  a  locality 
merits  publication  of  the  fact. 
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Class  Amphibia 

Subclass  Lepospondyli 

Order  Aistopoda 

Family  Phlegethontiidae 

cf.  Phlegethontia  mazonensis  Gregory 

Phlegethontia  mazonensis  Gregory,   1948,   Amer.   Jour.  Sci.,  246:   636-663, 
figs.  1-6,  1  pi. 

Referred  specimen. — CNHM-PR  281,  skull  and  skeleton  in 
halves  of  a  nodule. 

Locality. — Slope  of  a  coal  mine  dump,  Wilmington  Township, 
Will  County,  Illinois,  from  near  center  of  SW^,  T.  33  N.,  R.  9  E. 

Horizon. — Francis  Creek  member,  Lower  Carbondale  Formation, 
Pennsylvanian.  Nodule-bearing  shale  lying  directly  above  Morris 
Coal  seam  no.  2  (equivalent  to  Mazon  Creek  locality). 

GENERAL   DESCRIPTION 

The  total  length  of  the  skeleton  as  preserved  is  about  185  mm. 
The  skull  measures  9.2  mm.  in  the  dorsal  portion  of  the  specimen, 
9.4  mm.  in  the  ventral  portion,  from  the  tip  of  the  jaw  to  the  pos- 
terior margin  of  the  occiput.  The  greatest  width  of  the  skull,  5.0 
mm.,  is  slightly  anterior  to  the  jaw  articulation,  but  there  are  indi- 
cations that  the  skull  broadened  appreciably  in  the  otic  region 
(see  below). 

The  fossil  lies  within  the  nodule  in  such  a  position  that  the  break 
along  the  major  plane  of  weakness  of  the  nodule  (perpendicular  to 
its  shortest  axis)  splits  the  skeleton  longitudinally  for  the  greater 
part  of  its  length,  in  its  horizontal  plane.  This  horizontal  break 
occurs  at  a  level  generally  somewhat  ventral  to  the  mid-height  of 
the  vertebrae  (pi.  6).  At  the  seventy-fifth  centrum,  the  column 
bends  dorsad,  leaving  the  fracture  plane,  and  thus  meets  the  nodule. 
Preparation  of  this  region  has  revealed  the  remainder  of  the  column 
and  has  shown  that  the  weathering  of  the  nodule  has  proceeded 
inwardly  almost  as  far  as  the  posterior  edge  of  the  last  vertebra. 
Most  of  the  vertebrae  are  preserved  as  impressions,  though  it  is 
common  to  find  centra  broken  across,  with  their  kaolin-filled, 
hourglass-shaped  notochordal  canals  exposed.  The  column  consists 
of  about  140  vertebrae  and  is  apparently  entire.  Unfortunately, 
some  areas  are  too  indistinct  to  permit  a  precise  count,  but  interpo- 
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lation  is  possible.  The  posteriormost  caudals  are  extremely  small 
and  delicate.  No  limbs  or  girdle  elements  have  been  detected.  No 
trace  of  hyoid  apparatus,  gill  structures,  gastralia,  or  skin  impressions 
can  be  found.  Size,  general  shape,  and  proportions  conform  with 
those  of  the  type  of  P.  mazonensis  (pi.  6). 

DETAILED   DESCRIPTION 

The  following  details  and  observations  are  based  in  part  on 
examinations  of  the  specimen  under  glycerine  with  the  aid  of  a 
binocular  microscope,  in  part  on  latex  molds  made  directly  from 
the  specimen,  and  in  part  on  X-ray  negatives  and  enlargements. 
For  comparative  purposes,  latex  molds  of  the  type,  USNM  no. 
17097,  were  obtained  from  the  United  States  National  Museum 
through  the  co-operation  of  Dr.  C.  Lewis  Gazin. 

Skull. — An  appreciable  amount  of  bone  is  preserved  in  the  skull, 
and  where  it  is  missing  impressions  often  remain,  but  sutures  are 
virtually  indiscernible;  indeed,  much  of  the  skull  appears  co-ossified. 
Abundant  kaolinite  fill  adds  to  the  difficulties  of  delimiting  the 
various  bony  elements.  For  these  reasons  we  shall  follow  Gregory's 
method  of  referring  to  a  given  bone  according  to  its  usual  position 
even  though  in  most  cases  the  sutures  are  not  defined.  Two  small 
chips  containing  flakes  of  bone  were  missing  at  the  time  of  discovery. 

As  seen  in  the  dorsal  half  of  the  specimen,  the  skull  is  broken 
through  horizontally,  step-wise  at  three  levels:  posteriorly  through 
the  braincase  just  below  the  level  of  the  roofing  portions  of  the 
parietal  bones;  centrally  through  the  bones  of  the  palate,  along  or 
above  the  palatal  surface  for  the  most  part  but  below  the  orbits, 
with  the  lower  jaw  contributing  to  the  outer  margin  on  the  right 
side  (left  side  of  photograph,  pi.  7);  and  anteriorly  through  the 
lower  jaws  near  their  dorsal  surface. 

In  the  ventral  half  of  the  specimen  the  lower  jaw  is  preserved 
chiefly  as  impression,  with  some  fragments  of  the  palatal  structures 
present  in  the  central  area.  Posteriorly,  impressions  of  parts  of  the 
basicranial  area  are  preserved.  The  posterior  and  lateral  walls  of 
the  braincase  (occipital  and  ?parasphenoid  or  ?parietals)  and  the 
otic  capsule  (pi.  8)  are  broken  across  approximately  at  the  level 
of  the  base  of  the  foramen  magnum. 

Braincase:  In  the  dorsal  portion  of  the  specimen  (pi.  7),  on  the 
roof  of  the  braincase,  the  parietals  are  visible  in  part  from  their 
inner  surface,  in  part  as  broken  bone,  and  in  part  as  impression. 
In  the  ventral  portion,  impressions  and  a  few  traces  of  bone  mark 
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the  base  of  the  braincase.  Laterally,  the  external  limits  of  the  skull 
are  not  preserved  in  this  region;  undoubtedly  these  areas  were  con- 
tained in  the  larger  of  the  two  previously  mentioned  missing  chips. 
At  the  back  of  the  braincase,  however,  the  notochordal  pit  is  pre- 
served. It  appears  to  be  located  relatively  somewhat  lower  than 
in  the  type. 

A  curious  element  may  be  seen  lying  just  to  the  left  of  the 
midline  (pi.  7,  fig.  2,  right  side  of  midline),  at  the  posteriormost  point 
of  the  roof  of  the  braincase.  It  has  thus  far  defied  positive  identi- 
fication, though  it  might  belong  with  another  equally  distinct  and 
dubious  object  lying  below  it  on  the  counterplate  just  to  the  left  of 
the  front  of  the  first  vertebral  centrum  and  behind  the  condylar 
region  of  the  occiput.  This  second  element  is  perhaps  best  inter- 
preted as  an  atlantal  arch  or  process  for  articulation  with  the  skull, 
though  Gregory  found  no  such  ossified  structure  in  the  type.  A 
reasonable  accompanying  feature  to  this  is  the  presence  of  a  more 
prominent  occipital  condyle  indicated  by  the  bony  protuberances 
lateral  to  the  notochordal  pit.  Together  these  features  suggest  an 
individual  that  was  slightly  more  ossified  than  the  type,  and  probably 
are  not  of  great  significance. 

Little  of  the  otic  capsules  is  preserved  in  the  present  specimen. 
The  anteriorly  diverging  bony  structures  seen  in  the  parietal  area 
are  taken  to  represent  the  union  of  the  braincase  proper  with  the 
dorsal  portions  of  the  otic  capsules  along  the  anterior  semicircular 
canals. 

Flooring  the  braincase  anteriorly  the  well-preserved  parasphenoid 
is  prominent  in  the  dorsal  half  (pi.  7,  fig.  2).  In  this  area  it  appears 
rather  broadly  bulbous  in  outline,  extending  about  2.5  mm.  forward 
before  sending  off  the  long  cultriform  process.  As  seen  in  this  plane, 
it  presents  a  very  different  appearance  from  that  described  by 
Gregory  (1948b,  p.  644,  text  fig.  2)  for  the  type  of  P.  mazonensis. 
In  his  restoration,  Gregory  shows  the  parasphenoid  flooring  the 
braincase,  spreading  laterally  beneath  the  otic  capsules,  and  sending 
forward  a  slender  process  to  the  front  of  the  orbit.  From  study  of 
plaster  casts  and  latex  molds  of  the  type,  it  appears  that  in  that 
exceptionally  well-preserved  specimen  the  epipterygoids  underlie 
(cover,  in  ventral  aspect)  the  broad  area  of  the  anterior  part  of  the 
parasphenoid,  so  that  its  correct  shape  was  not  observed.  Therefore, 
we  have  modified  Gregory's  reconstruction  (see  fig.  114).  Should 
further  examination  of  the  type  demonstrate  a  dissimilar  condition 
in  the  parasphenoid,  a  different  assignment  will  be  required  for 
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CNHM-PR  281,  for  such  vastly  different  structures  could  not  be 
considered  as  belonging  to  the  same  genus.  In  the  postero-lateral 
corners  of  the  broad  portion  of  the  parasphenoid,  the  basipterygoid 
processes  are  visible.     These  are  more  widely  spaced  than  in  the 
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Fig.  114.  Reconstruction  of  the  skull  of  Phlegethontia  mazonensis  based  on 
the  type  and  CNHM-PR  281;  a  modification  of  Gregory's  reconstruction. 
A,  dorsal  view;  B,  ventral  view.  EP,  epipterygoid ;  FR,  frontal;  JU,  jugal; 
MX,  maxillary;  PA,  parietal;  PAS,  parasphenoid;  PAS-B,  broadened  portion  of 
parasphenoid;  PAS-R,  rostral  process  of  parasphenoid;  PF,  postfrontal;  PMX, 
premaxillary;  PT,  pterygoid;  PT-QR,  quadrate  ramus  of  pterygoid;  Q,  quadrate; 
QJ,  quadrato- jugal;  ST,  stapes.  Reconstructed  areas,  broken  line;  outline  of 
object  hidden  by  overlapping  elements,  dotted  line. 


type,  as  a  result  of  the  greater  breadth  of  this  portion  of  the  para- 
sphenoid. Probably  a  slight  amount  of  deformation  has  resulted 
from  differences  in  compression  in  the  two  specimens.  In  the  type, 
where  the  cranium  lies  on  its  side  with  respect  to  the  bedding  plane, 
a  downward  pressure  could  have  caused  the  pterygoids  to  be  crowded 
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toward  the  midline,  resulting  in  a  general  lateral  compression.  The 
same  pressures  acting  on  the  Museum  specimen  would  tend  to 
squeeze  it  out  laterally,  and  thus  we  might  well  account  for  this  and 
other  observed  differences  in  the  two  individuals. 

Roof  and  facial  region :  Since  these  areas  of  the  skull  are  imbedded 
in  the  matrix,  X-ray  examination  was  necessary  at  this  point.1 
The  results  are  reasonably  satisfactory  (pi.  9).  The  relationships  of 
the  roofing  bones  and  the  size  and  shape  of  the  orbits  and  temporal 
openings  are  essentially  as  Gregory  figured  them  (op.  cit.,  text 
fig.  2),  and  they  serve  as  a  check  on  the  specific  reference  for  this 
specimen.  In  examining  the  X-rays,  it  is  well  to  keep  in  mind  that 
the  matrix  is  less  penetrable  than  the  bone.  Hence,  the  more 
numerous  the  overlapping  layers  of  bone,  the  greater  is  the  penetra- 
tion by  the  X-rays,  a  fact  that  is  apparent  from  inspection  of  regions 
where  several  other  cranial  bones  are  in  register  with  the  roofing 
elements.  For  example,  the  dark,  anteriorly  directed  V  between 
the  temporal  vacuities  represents  not  only  frontals  and  parietals, 
but  other  overlapping  elements — epipterygoids,  postero-ventral 
struts  of  the  pterygoids  (abutting  against  and  supporting  the 
quadrates),  and  the  antero-medial  portion  of  the  parasphenoid — 
as  well  as  those  portions  of  the  (?)  parietals  that  form  the  lateral 
walls  of  the  braincase. 

Several  fine  details  shown  on  the  X-ray  (pi.  9)  may  be  noted: 
(1)  The  light  streak  located  near  the  midline  between  and  in  front 
of  the  orbits  may  indicate  an  incomplete  interfrontal  suture.  At 
first  thought,  such  an  interpretation  seems  highly  unlikely  in  a  skull 
otherwise  so  tightly  sutured.  However,  the  front  portion  of  the 
skull  is  not  ossified  as  completely  as  is  the  braincase,  and  it  is 
possible  that  the  frontal  suture  is  an  open  one.  (2)  The  outline  of 
the  narial  opening  is  clear  on  the  right  side  of  the  skull  (right  side 
as  it  appears  in  the  X-ray),  but  fainter  on  the  left,  and  the  fronto- 
nasal suture  is  not  visible.  Since  the  lower  jaws  are  preserved  in 
their  full  length,  the  anterior  extent  of  the  head  can  be  determined 
in  this  specimen,  which  was  not  determinable  in  the  type  without 
further  preparation  or  X-ray  examination.  Gregory's  reconstruction 
of  this  area  appears  to  be  essentially  correct.  (3)  Within  the  right 
orbit  (right  side  of  the  X-ray),  an  oval  line  delineates  the  sclerotic 
ring.  Because  of  the  distortion  and  the  delicate  structure  of  the  ring, 
it  was  not  observed  on  the  opposite  side.     We  could  not  discern 

1  For  this  purpose,  a  fine-grained  industrial  film,  Type  A,  Kodak  Industrial 
Film,  was  found  to  be  most  satisfactory,  as  medical  films  are  too  coarse-grained. 
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individual  sclerotic  plates,  and  it  may  be  noted  that  the  entire 
ring  appears  to  be  far  more  fragile  and  less  ossified  than  that  of  the 
type,  in  which  the  plates  are  easily  seen  and  numerous. 

Palatal  region :  The  paired  pterygoids,  lying  laterad  (and  slightly 
ventrad)  to  the  parasphenoid  and  its  cultriform  process,  are  repre- 
sented by  bone  in  the  dorsal  portion  of  the  specimen  and  by  im- 
pression and  a  few  flakes  of  bone  in  the  ventral  portion.  They 
agree  in  shape  and  position  with  those  described  in  the  type.  The 
posterior  quadratal  ramus  of  the  pterygoid  extends  postero-laterad 
in  a  slender  bar  of  bone.  The  CNHM  specimen  shows  the  quadrates 
and  the  quadratal  rami  of  the  pterygoids  to  be  more  widely  separated 
than  is  indicated  by  the  type  specimen.  This  is  to  be  accounted 
for  in  part  at  least  by  the  differences  in  distortion  mentioned  above. 
The  thickened  quadrate  (plus  ?quadrato-jugal  and  ?squamosal) 
cannot  be  fully  traced,  but  the  contact  with  the  lower  jaw  seems 
clear.  Bone  is  present  in  the  position  of  Gregory's  epipterygoid ;  it 
is  continuous  with  the  pterygoid,  forming  a  postero-dorsal  flange. 

The  maxillae  apparently  are  very  delicate  bones,  perhaps  poorly 
ossified,  for  only  the  faintest  traces  of  them  are  visible  on  the  X-ray. 
Nothing  is  known  of  the  premaxillae.  The  vomers  and  palatines 
are  likewise  indistinct;  they  have  not  been  identified  on  the  X-ray. 

Temporal  region:  On  the  right  side  of  plate  7,  fig.  2  (left  side  of 
the  skull),  an  elongated  section  of  bone  appears  behind  the  gap  left 
by  the  smaller  of  the  two  missing  chips.  It  can  be  interpreted 
either  as  representing  the  slightly  ascending,  posterior  portion  of 
the  lower  jaw  or  as  the  jugal  and  quadrato-jugal,  the  latter  of  which 
we  favor  because  of  the  height  of  the  plane  of  breakage. 

Jaws:  In  the  dorsal  part  of  the  specimen,  the  skull  is  partially 
rimmed  by  the  slender  rami  of  the  lower  jaw.  The  upper  jaw  is 
buried  in  matrix,  though,  as  was  previously  mentioned,  it  shows 
up  faintly  in  the  X-ray.  The  jaws  are  slightly  agape  and  are  in 
such  a  position  that  they  are  in  register  with  the  upper  jaws  in  the 
X-ray.  The  photograph  (pi.  7,  fig.  2)  records  a  number  of  teeth  more 
readily  observed  under  binocular  examination.  The  X-ray  negative 
suggests  other  teeth  closely  spaced  along  the  dentary.  The  sym- 
physis is  broad  dorsally,  quite  like  that  of  Ichthyophis  (Gymno- 
phiona).  That  this  is  indeed  the  lower  jaw  and  not  the  maxilla 
plus  the  front  of  the  palate,  is  deduced  as  follows:  It  is  evident, 
even  without  the  aid  of  a  microscope,  that  a  gap  exists  in  the  area 
of  preserved  bone  on  the  left  side  of  the  skull  (right  side  of  pi. 
7,  figs.  1,  2),  in  the  region  immediately  beneath  the  orbit.    The  gap 


530  FIELDIANA:  ZOOLOGY,  VOLUME  37 

is  caused  by  the  smaller  of  the  two  missing  chips.  If  the  bone  in 
question  was  upper  jaw,  other  structures  lying  above  the  maxillary 
and  palate  would  appear  within  the  gap  or  the  gap  would  represent 
the  orbit  itself.  The  first  is  certainly  not  the  case.  Instead,  a  series 
of  small,  closely  spaced  cross  sections  of  teeth  partially  bridge  the 
gap  in  front.  By  their  very  presence  these  broken  teeth  rule  out 
the  possibility  that  the  gap  represents  the  orbit.  Nor  can  they  be 
interpreted  as  being  sections  of  the  roots  of  upper  teeth,  since  no 
alveolar  bone  surrounds  them.  They  can  only  be  interpreted  as 
sections  of  the  crowns  of  teeth  completely  surrounded  by  matrix. 
Therefore,  we  conclude  that  they  are  lower  teeth  pointing  up  into 
the  matrix  between  the  slightly  gaping  jaws.  The  break  surface 
must  extend  from  the  symphyseal  area  of  the  lower  jaws  through 
matrix  and  teeth  between  the  jaws,  and  finally  into  the  skull. 

In  the  ventral  portion  of  the  nodule,  a  thin  film  of  bone  lines 
the  impression.  The  matrix  ridge  running  within  the  anterior  half 
of  the  jaw  marks  the  position  of  Meckel's  cartilage,  and  perhaps 
also  a  nutrient  canal.  Posteriorly  the  articular  process  is  incom- 
pletely preserved,  and  the  retroarticular  process  is  short.  No 
distinct  sutures  other  than  the  symphyseal  suture  have  been 
identified. 

Post-cranial  skeleton. — The  full  vertebral  count  is  an  important 
addition  to  our  knowledge  of  the  post-cranial  anatomy  of  P.  mazon- 
ensis  gained  from  study  of  CNHM-PR  281.  Beyond  this,  little  can 
be  added  to  Gregory's  description.  The  lepospondylous  form  of  the 
vertebral  centra  is  apparent.  In  both  the  type  and  the  CNHM 
specimen,  ribs  are  found  from  vertebra  no.  3  back  as  far  as  no.  75 
and  perhaps  as  far  as  no.  89  or  90  in  our  specimen.  Unfortunately, 
the  finer  details  in  this  area  have  been  obscured  by  weathering  so 
that  we  cannot  be  certain  whether  the  remaining  structures  represent 
fixed  or  free  ribs,  or  transverse  processes.  Gregory  points  out  that 
in  the  type  the  last  rib  is  like  those  preceding  it  as  regards  length 
and  curvature.  This  makes  for  an  extremely  abrupt  termination  of 
the  rib  basket.  The  CNHM  specimen  suggests  a  more  gradually 
tapering  outline,  though  it  does  not  show  clearly  how  this  is  achieved. 
In  this  regard,  it  may  be  of  interest  to  note  that  in  Ichthyophis  the 
double-headed  ribs  gradually  diminish  in  size  caudally  and  are 
found  along  almost  the  whole  length  of  the  column.  On  the  other 
hand,  in  the  Recent  limbless  reptiles  there  is  a  tendency  for  the  rib 
basket  to  end  rather  abruptly;  Zangerl  (1945,  pp.  765  and  768)  has 
figured  this  for  the  amphisbaenids,  and  we  have  observed  a  similarly 
abrupt  ending  in  most  of  the  families  of  snakes.     Unfortunately, 
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both  the  type  and  the  CNHM  specimen  are  least  well  preserved  in 
this  area,  and  we  hesitate  to  attach  too  much  significance  to  this 
apparent  difference.  We  have  little  to  add  to  Gregory's  descriptions 
of  the  vertebrae  from  the  various  regions  of  the  column  other  than 
to  note  again  the  possibility  of  an  ossified  atlantal  arch,  mentioned 
above,  and  to  doubt  the  possibility  of  the  presence  of  an  axial 
intercentrum  in  an  otherwise  typical  lepospondylous  column. 

DISCUSSION 

The  taxonomic  placement  of  Phlegethontia  has  been  troublesome. 
In  one  respect  Gregory  has  come  full  circle  from  Romer's  classi- 
fication of  1945,  in  which  the  orders  Aistopoda  and  Microsauria 
were  both  placed  in  the  amphibian  subclass  Lepospondyli,  along 
with  the  orders  Nectridia,  Urodela,  and  Apoda  (Gymnophiona) . 
Gregory  (1948b)  placed  the  Aistopoda  within  the  Microsauria,  as  a 
suborder,  and  at  the  same  time  transferred  the  Microsauria  from 
the  Amphibia  to  the  Reptilia.  He  also  pointed  out  the  fact  that  the 
cranial  features  of  Phlegethontia  do  not  fit  well  with  those  of  the  Ly- 
sorophidae,  where  Romer  had  placed  this  genus,  but  that  they  are 
found  in  the  members  of  the  Dolichosomatidae.  Accordingly, 
Gregory  listed  the  genus  Phlegethontia  as  a  member  of  this  family. 
We  agree  with  Gregory  that  the  closest  family  relationship  of 
Phlegethontia  is  with  members  of  the  Dolichosomatidae,  but  (and 
this  is  not  a  matter  of  great  weight)  we  feel  that  it  is  better  to  enlarge 
the  scope  of  Cope's  family  Phlegethontiidae  by  including  the 
Dolichosomatidae.  Our  reasons  are  two:  (1)  Priority  dictates  this 
course  of  action;  the  family  Phlegethontiidae  was  set  up  by  Cope 
in  1875  for  P.  linearis  and  P.  serpens,  and  was  placed  with  his  allied 
family  Molgophidae  in  the  order  Stegocephali.  The  family  Doli- 
chosomatidae, on  the  other  hand,  was  erected  by  Lydekker  (1889) 
as  the  equivalent  of  Cope's  families  Phlegethontiidae  and  Molgo- 
phidae. Lydekker's  recognition  of  the  similarities  of  the  cranial 
features  of  these  forms  was  subsequently  lost  sight  of,  as  is  evidenced 
by  Romer's  1945  classification,  in  which  Phlegethontia  is  placed  not 
only  in  a  different  family  but  also  in  a  different  order  from  Ophi- 
derpeton  and  Dolichosoma.  (2)  This  choice  is  in  greater  accord  with 
modern  standards  of  zoological  nomenclature,  and  since  no  uniform, 
long-standing  precedent  stands  in  the  way,  we  have  made  this 
change. 

Schwartz  (1908)  reached  conclusions  which  were  similar  in 
principle  to  Lydekker's.     He  placed  the  three  families  Ophiderpe- 


532  FIELDIANA:  ZOOLOGY,  VOLUME  37 

tonidae,  Molgophidae,  and  Phlegethontiidae  in  the  suborder  Aisto- 
poda  and  by  so  doing  set  apart  Ophiderpeton  and  Thrysidium  in  a 
separate  family,  distinct  from  Dolichosoma.  This  has  merit,  though 
most  other  authors  have  considered  that  Ophiderpeton  and  Dolicho- 
soma (and  Phlegethontia)  are  morphologically  close  enough  to  be 
considered  as  members  of  the  same  family.  A  comprehensive  review 
of  all  of  the  now  available  aistopod  materials  would  probably  shed 
considerable  light  on  this  matter. 

To  return  to  the  problem  of  class  assignment,  Gregory  (1950) 
reverted  to  the  view  that  Phlegethontia  and  its  allies  were  amphibians 
and  not  reptiles.  This  seems  more  logical  to  us,  because  of  the 
presence  of  a  most  fundamental  character,  the  lepospondylous  type 
of  vertebrae.  This  had  been  discussed  by  Gregory  (1948b),  but  he 
did  not  mention  it  in  his  later  paper  (1950).  Other  forms  possessing 
truly  lepospondylous  vertebral  centra  are  amphibians,  and  in  the 
absence  of  good  evidence  to  the  contrary,  it  is  most  in  keeping  with 
the  law  of  parsimony  to  consider  any  form  with  such  vertebrae  to 
be  amphibian.  It  is  interesting  to  note  that  the  type  of  P.  mazon- 
ensis,  with  its  wonderfully  informative  skull,  represented  the  first 
well-preserved  specimen  from  the  New  World.  Early  students,  with 
poorer  specimens,  saw  less  in  the  skulls  available  to  them,  and  they 
were  thus  forced  to  rely  more  heavily  on  the  more  fundamental, 
unspecialized  characteristics  seen  in  the  column.  Gregory,  however, 
observing  the  highly  specialized  skull  well  for  the  first  time,  placed 
more  significance  on  the  numerous  morphological  specializations, 
many  of  which  parallel  those  found  in  some  of  the  reptiles.  Hence 
his  first  conclusion  that  the  Aistopoda  are  reptiles.  In  choosing 
between  amphibian  and  reptile,  he  considered  the  fundamental 
character — the  lepospondylous  vertebrae — to  be  of  no  greater  sig- 
nificance than  any  other  of  his  half  dozen  or  more  skull  characters. 
Several  of  these  are  inter-related  and  resulted  in  all  probability 
from  burrowing  specializations;  for  example,  the  forward  sloping 
quadrates  and  the  co-ossified  cranium.  Making  this  sort  of  com- 
parison is  really  doing  the  same  thing  as  drawing  comparisons  from 
similarity-dissimilarity  charts.  Its  use  is  justified  only  when  the 
morphological  significance  of  the  "characters"  cited  is  properly 
evaluated.  In  this  instance,  the  character,  lepospondylous  vertebrae, 
is  of  greater  significance  to  a  class  assignment  than  are  the  various 
skull  characters  which  are  quite  certainly  related  to  adaptive 
specializations.  (For  further  comment  on  this  fallacious  method 
see  Zangerl  and  Turnbull,  1955,  this  volume.)  Gregory  makes  one 
statement  that  puzzles  us,  but  which  may  account  for  his  attaching 
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less  significance  to  the  lepospondylous  vertebrae.  He  states  (1948b, 
p.  661) :  "Vertebrae  of  such  primitive  reptiles  as  the  pelycosaurs 
have  lepospondylous  centra  very  similar  to  those  in  question.  ..." 
The  pelycosaurs  have  apsidospondylous  vertebrae.  Admittedly  it 
is  often  difficult  to  determine  the  manner  of  ossification  of  the 
vertebrae  of  a  fossil.  However,  it  seems  unnecessary  to  go  into  this 
complex  problem  in  the  case  of  the  pelycosaurs,  since  the  presence 
of  intercentra  excludes  any  possibility  of  lepospondylous  vertebrae. 
The  desirability  of  a  restudy  of  the  Phlegethontiidae  (in  our 
more  inclusive  sense)  is  enhanced  by  the  additional  materials  now 
available.  We  have  learned  from  Mr.  Donald  Baird  of  the  Museum 
of  Comparative  Zoology  at  Harvard  (in  litt.)  that  he  has  recently 
collected  some  excellent  additional  Linton  materials,  among  which 
are  several  of  the  most  informative  specimens  of  Phlegethontia  yet 
obtained.  Most  certainly  a  restudy  would  do  much  to  clarify 
relationships  within  this  fascinating  family. 

SUMMARY 

The  discovery  of  a  rare  amphibian  skeleton  in  a  concretionary 
nodule  of  Pennsylvanian  age  from  the  strip  mine  dumps  near 
Wilmington,  Illinois,  is  reported.  The  specimen  is  referred  to 
Phlegethontia  mazonensis.  It  is  described  and  comparison  is  made 
with  the  type.  A  short  discussion  of  the  taxonomic  placement  of 
the  genus  is  presented  and  the  value  of  a  restudy  of  all  of  the  now 
available  materials  representing  the  family  Phlegethontiidae  is 
pointed  out. 
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Plate  6 


Phlegethontia  mazonensis.    Dorsal  (fig.  1)  and  ventral  (fig.  2)  halves  of  speci- 
men no.  CNHM-PR  281;  X  0.5. 
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Plate  7 


Phlegethontia  mazonensis.  Dorsal  portion  of  skull  of  specimen  no.  CNHM-PR 
281  in  ventral  view  (fig.  1)  under  oblique  artificial  light  and  (fig.  2)  under  glycerine 
emersion;  X  6. 
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Plate  8 


Phlegethontia  mazonensis.  Ventral  portion  of  skull  of  specimen  no.  CNHM-PR 
281  under  (fig.  1)  oblique  artificial  light  and  (fig.  2)  glycerine  emersion;  X  6. 
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